The long-tailed goral (Naemorhedus caudatus), also known as the Amur goral, is a 1 9 small goat-like ungulate that has been classified as Vulnerable by the International Union for 2 0
Conservation of Nature (IUCN) and Endangered by the South Korean Ministry of 2 1 Environment 1 . While bovid taxonomy has been historically challenging to resolve, gorals are 2 2 4 now recognized as members of the Caprini tribe of the subfamily Antilopinae, within the 1 diverse and widespread Bovidae family. Caprines are thought to have originated in the late 2 Miocene roughly 11 million years ago (MYA) in the mountainous archipelago between the 3 Mediterranean and Paratethys Seas 2 . About that time, the caprine common ancestor evolved 4 shortened metacarpals ideally suited for climbing, allowing it to colonize new ecological 5 niches associated with steep mountains that were not occupied by other large herbivores 2 . As 6 a result, caprines rapidly radiated across the mountain ranges of the Northern Hemisphere and 7 now include 62 species in 14 genera 3 . 8 The genus Naemorhaedus is comprised of six species of gorals that inhabit the 9 mountains of Asia 3,4 . Long-tailed gorals are adept climbers that inhabit steep rocky slopes 1 1 0 and are found in the rugged mountainous forests and shrublands of the Korean peninsula, elevations from sea level to 2,000 m. They are diurnal browsers that feed on grasses, shoots, 1 4 leaves, nuts, and fruits and occur in small groups of 4-12 individuals with a group home 1 5 range of roughly 40 hectares 1 . Previous studies of goral populations in Korea have shown a 1 6 preference for steep slopes as a defense against predators, though they were observed to 1 7 descend to lower habitats during periods of heavy winter snow when vegetation is 1 8 unavailable at higher elevations [6] [7] [8] . Various serious diseases have been described in both wild 1 9
and captive populations of long-tailed gorals 9 , and deaths due to taeniasis parasites 2 0 (tapeworms), pneumonia, gastroenteritis, and hepatitis have been reported in captive 2 1 individuals 10 . Surveys of a Russian population of long-tailed gorals identified more than 30 2 2 species of helminth parasites [11] [12] [13] , which result in massive infections that can cause the death 2 3 of the host, as occurred in 1,937 when all ten long-tailed gorals sent from the Lazovsky The authors declare that they have no competing interests. Conceived and designed the experiments: JB and WKP. Analyzed the data: OC, JK, and JAW. constructed with the 5,279 single copy orthologues defined in this study using RAxML 8 (bootstrap support listed at nodes). The divergence times were estimated using four-fold 9 degenerate sites of one-to-one ortholog families using the program MEGA7. respectively. The five Caprini-specific amino acids that are located on non-interface region 1 3 are shown in purple, and the three Caprini-specific amino acids that locate on interface region 1 4 are in blue. 
